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ACIDIC QUINOLINE DERIVATIVES AND THEIR USE 
FOR THE PREVENTION AND/OR TREATMENT OF 
HYPERGLYCAEMIA-RELATED PATHOLOGIES 

The present invention relates to the use of quinoline derivatives in the 
5 treatment of pathologies associated with hyperglycaernia and/or insulin resis- 
tance syndrome, in particular non-insulin-dependent diabetes or type II diabetes. 

Kynurenines represent the main pathway of tryptophan metabolism. T.W. 
Stone et al. have put forward the hypothesis of the possible roles of kynurenines 
in diabetes (T.W. Stone et al., Nature Reviews, vol. 1, August 2002, pp. 609- 
10 620), without, however, suggesting the use of quinoline derivatives as anti- 
diabetic agents. 

Moreover, D. Edmont et al. have described the antidiabetic effect of 2-car- 
boxyguanidine derivatives of quinoline (D. Edmont et al, Bioorganic & Medicinal 
Chemistry Letters, vol.10, 16, 2000, 1831-1834). However, the antidiabetic effect 
15 of quinoline derivatives not containing a carboxyguanidine group is not sug- 
gested. 

The present invention relates to the use of derivatives of the general for- 
mula (I) below for manufacturing a medicament for the prevention of and/or 
treating hyperglycaemia-related pathologies: 

20 




(I) 

in which: 

X represents, independently of each other, a carbon atom, or a nitrogen, 
25 oxygen or sulfur atom; if X represents a carbon atom, it may be optionally sub- 
stituted by a group chosen from: alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclo- 
alkyl, aryl, alkylaryl, heteroaryl, -CN, halogen, -O-aryl, -O-heteroaryl, cycloalkyl, 
heterocyclyl, -C0 2 H, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cycIoalkyl, -C(=0)0alkyl, 
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-C(=0)NRR\ -OH, -O-alkyl, -O-alkylaryl, -C(=0)0-aryl, -NRR', -S(0) p R, in which 
p represents 0, 1 or 2; 

or two adjacent carbon atoms may form an aromatic ring fused to the aryl 
nucleus. 

R1 and R2, which may be identical or different, independently represent a 
group chosen from: 

- Hydrogen, 

- alkyl, alkenyl, alkynyl, each optionally and independently substituted by 
one or more of the following groups: -CN, halogen, aryl, biaryl, -O-aryl, -O- 
heteroaryl, -O-heterocycloalkyl, cycloalkyl, heterocycloalkyl, -C0 2 H, -C(=0)-alkyl, 
-C(=0)-aryl, -C(=0)-cycloalkyl, -C(=0)0-alkyl, -C(=0)NRR', -OH, -O-alkyl, -O- 
alkylaryi, -C(=0)0-aryl, -NRR, -S(0) p R, in which p represents 0, 1 or 2; in which: 
aryl is optionally and independently substituted by one or more groups chosen 
from: -CN, halogen, aryl, alkyl, -O-alkyl, -alkyl-C(=0)0-alkyl, -alkyl-C(=0)OH, -O- 
alkylaryl, heterocycloalkyl, -NRR, -OH, -S(0) p R, in which p represents 0, 1 or 2; 
-O-aryl, perhaloalkyl, -COOH, COOR; 

heteroaryl is optionally and independently substituted by one or more groups 
chosen from halogen, -COOH, COOR and heterocycloalkyl; 
heterocycloalkyl is optionally and independently substituted by one or more alkyl 
or = O; 

- cycloalkyl or heterocycloalkyl, each optionally and independently substi- 
tuted by alkyl or alkoxy; 

- aryl or heteroaryl, each optionally and independently substituted by one or 
more groups chosen from -CN, halogen, aryl, alkyl, -O-alkyl, -alkyl-C(=0)0-alkyl, 
-O-alkylaryl, heterocycloalkyl; -NRR, -OH, -S(0) p R, in which p represents 0, 1 or 
2; -O-aryl, perhaloalkyl, -COOH, COOR; 

R and R are chosen from H and alkyl; 

— — represents a single bond or a double bond 
and also the tautomeric forms, enantiomers, diastereoisomers and epimers, and 
the pharmaceutically acceptable salts. 
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Preferably, each of the X represents a carbon atom; preferably, each of the 
X represents a carbon atom optionally substituted by a halogen atom; preferably, 
the carbon in position 6 of the quinoline ring is substituted by a halogen atom, 
preferably fluorine; 

If R1 and/or R2 represent(s) alkyl, alkenyl or alkynyl, they are preferably 
optionally substituted by -CN, halogen, -O-aryl, -O-heteroaryl, cycloalkyl, hetero- 
cycloalkyl, -COOH, -C(=0)-aryl, -C(=0)-cycloalkyl, -C(=0)0-alkyl, -C(=0)NRR', 
biaryl or aryl, in which 

aryl is optionally substituted by -CN, halogen, aryl, alkyl, -O-alkyl, -alkyl-C(=0)0- 
alkyl, alkylCOOH, -O-alkylaryl or heterocycloalkyl. 

Preferably, R1 represents alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, 
alkylaryl, aryl or heteroaryl, which are optionally substituted, as defined 
hereinabove or hereinbelow. 

Preferably, R1 represents alkyl or alkenyl, which are optionally substituted, 
as defined hereinabove or hereinbelow. 

Preferably, R1 represents alkyl or alkenyl, preferably alkyl, optionally and 
independently substituted by one or more groups chosen from: -CN, aryl, hetero- 
cycloalkyl, biaryl, halogen, -C(=0)-aryl, -O-aryl, -C(=0)-alkyl, cycloalkyl, -C(=0)- 
alkyl, -COOH, -O-heteroaryl, -C(=0)NRR', -C(=0)-cycloalkyl, -O-heterocycloalkyl; 

in which aryl is optionally and independently substituted by one or more 
halogen, -CN, -O-alkylaryl, aryl, alkyl, -O-alkyl, heterocycloalkyl, -alkyl-C(=0)-OH, 
-alkyl-C(=0)0-alkyl; 

heteroaryl is optionally substituted by heterocycloalkyl, halogen or -COOH. 

heterocycloalkyl is optionally and independently substituted by one or more 
groups chosen from =0 and alkyl. 

Preferably, R1 represents alkyl or alkenyl in which the carbon a to the 
oxygen atom is substituted by -COOH, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cyclo- 
alkyl, -C(=0)0-alkyl or -C(=0)NRR\ 
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in which alkyl and aryl are optionally substituted as defined hereinabove or 
hereinbelow, and RR' are as defined hereinabove or hereinbelow. 

Preferably, R1 represents alkyl or alkenyl, each optionally substituted by 
5 halogen, -O-heteroaryl or -C(=0)-aryl, in which aryl is optionally substituted by 
one or more -O-alkyl and heteroaryl is optionally substituted by one or more 
-COOH or halogen. 

Preferably, R2 represents a hydrogen atom or an alkyl group, preferably 

methyl. 

lo Preferably, R and R represent a hydrogen atom or a methyl or ethyl radical. 

Preferably, the compounds of the formula (I) are represented by the general 
formula (II) below: 

O 



R 3 . 




(II) 



15 

in which R1 and R2 are as defined above and 

R3 and R4, which may be identical or different, independently represent groups 
chosen from alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, alkylaryl, 
heteroaryl, -CN, halogen, -O-aryl, -O-heteroaryl, cycloalkyl, heterocyclyl, -C0 2 H, 
20 -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cycloalkyl, -C(=0)0-alkyl, -C(=0)NRR, -OH, 
-O-alkyl, -O-alkylaryl, -C(=0)0-aryl, -NRR' and -S(0) p R, in which p represents 0, 
1 or 2, or 

R3 and R4 may together also form a heterocycle adjacent to the phenyl ring, 
and also the tautomeric forms, enantiorners, diastereoisomers and epimers, and 
25 the pharmaceutically acceptable salts. 

Preferably, R3 and R4 represent H, -O-alkyl and/or a halogen atom, pref- 
erably halogen in position 6; preferably, R3 and/or R4 represent(s) fluorine or H. 
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If R3 and R4 together form a heterocycle adjacent to the phenyl ring, they 
may especially represent the ring -0-(CH 2 )n-0-, n being an integer ranging from 1 
to 4. 

The compounds of the formula (I) in which: 
5 X and R2 are defined as above and 

R1 represents alkyl in which the carbon a to the oxygen atom is substituted by 
-COOH, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cycloalkyl, -C(=0)0-alkyl or 
-C(=0)NRR\ in which alkyl and aryl are optionally substituted as defined herein- 
above or hereinbelow, and RR' are as defined hereinabove or hereinbelow, 
10 are of most particular interest and as such form part of the present invention. 
They are represented by the general formula (III) below: 




(111) 

in which 

15 X, R2, R, R and ""^ are as defined above; 

ALK represents an alkyl or alkenyl radical optionally substituted by one or more of 
the following groups: -CN, halogen, aryl, biaryl, -O-aryl, -O-heteroaryl, -O-hetero- 
cycloalkyl, cycloalkyl, heterocycloalkyl, -C0 2 H, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)- 
20 cycloalkyl, -C(=0)0-alkyl, -C(=0)NRR', -OH, -O-alkyi, -O-alkylaryl, -C(=0)0-aryl, 
-NRR, -S(0) p R, in which p represents 0, 1 or 2; 

R " is chosen from -OH, alkyl, aryl, cycloalkyl, -O-alkyl and -NRR', in which: 
alkyl is optionally substituted by one or more of the following groups: -CN, halo- 
25 gen, aryl, biaryl, -O-aryl, -O-heteroaryi, -O-heterocycloalkyl, cycloalkyl, hetero- 
cycloalkyl, -C0 2 H, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cycloalkyl, -0(=O)O-alkyl, 
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-C(=0)NRR\ -OH, -O-alkyl, -O-alkylaryl, -C(=0)0-aryl, -NRR', -S(0) p R, in which 
p represents 0, 1 or 2; and 

aryl is optionally substituted by one or more groups chosen from: -CN, halogen, 
aryl, alkyl, -O-alkyl, -alkyl-C(=0)0-alkyl, -alkyl-C(=0)OH, -O-alkylaryl, hetero- 
cycloaikyl, -NRR', -OH, -S(0) p R, in which p represents 0, 1 or 2, -O-aryl, perhalo- 
alkyl, -COOH, COOR; 

heteroaryl is optionally and independently substituted by one or more groups 
chosen from halogen, -COOH and heterocycloalkyl; 

heterocycloalkyl is optionally and independently substituted by one or more alkyl 
or = O; 

R" is H, alkyl or alkenyl optionally substituted by one or more of the following 
groups: -CN, halogen, aryl, biaryl, -O-aiyl, -O-heteroaryl, -O-heterocycloalkyl, 
cycloalkyl, heterocycloalkyl, -C0 2 H, -C(=0)-alkyl, -C(=0)-aryl, -C(=0)-cycloalkyl, 
-C(=0)0-alkyl, -C(=0)NRR, -OH, -O-alkyl, -O-alkylaryl, -C(=0)0-aryl, -NRR', 
-S(0) p R, in which p represents 0, 1 or 2; 

and also the tautomeric forms, enantiomers, diastereoisomers and epimers, and 
the pharmaceutically acceptable salts. 

In the general formula (111), preferably, X and R2 are as defined above, 
R " represents -OH, alkyl, aryl, cycloalkyl, -O-alkyl or -NRR', in which 
aryl is optionally substituted by -O-alkylaryl, -O-alkyl, alkyl, aryl or halogen; 
ALK represents alkyl optionally substituted by aryl; 
R" represents H; 

X each represent a carbon atom, optionally substituted by a halogen atom, pref- 
erably fluorine; even more preferably in position 6 of the quinoline ring system; 
R2 represents H or an alkyl radical, preferably methyl. 

The compounds of the formula (I) may especially be chosen from: 
methyl 4-(1,3-benzothiazol-2-ylmethoxy)-6-fIuoroquinoline-2-carboxylate 
methyl 4-[(4-bromo-2-fluorobenzyl)oxy]-6-fluoroquinoline-2-carboxylate 
methyl 4-ethoxy-6-fluoroquinoline-2-carboxylate 

methyl 4-[(4-bromo-2-fluorobenzyl)oxy]-6-methoxyquinoline-2-carboxylate 
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methyl 6-fluoro-4-[(3-methylbut-2-en-1-yl)oxy]quinoline-2-carboxylate 

methyl 4-[(2'-cyanobiphenyl-4-yl)methoxy]-6-fluoroquinoline-2-carboxylate 

methyl 4-(cyanomethoxy)-6-fluoroquinoline-2-carboxylate 

methyl 4-(2-chloroethoxy)-6-fluoroquinoline-2-carboxylate 

methyl 4-(2-amino-2-oxoethoxy)-6-fluoroquinoline-2-carboxylate 

methyl 4-(allyloxy)-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-(pentyloxy)quinoline-2-carboxylate 

methyl 4-[2-(4-chlorophenyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-(2-oxo-2-phenylethoxy)quinoline-2-carboxyIate 

methyl 6-fluoro-4-[2-(4-fluorophenoxy)ethoxy]quinoline-2-carboxylate 

methyl 6-fluoro-4-(2-phenylethoxy)quinoline-2-carboxylate 

methyl 6-fluoro-4-(2-phenoxyethoxy)quinoline-2-carboxylate 

methyl 6-fluoro-4-(3-phenylpropoxy)quinoline-2-carboxylate 

methyl 4-(2-biphenyl-4-yl-2-oxoethoxy)-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-[2-(4-methylphenyl)-2-oxoethoxy]quinoline-2-carboxylate 

methyl 6-fluoro-4-[2-(4-methoxyphenyl)-2-oxoethoxy]quinoline-2-carboxylate 

methyl 4-[2-(1-adamantyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-[2-(4-fluorophenyl)-2-oxoethoxy]quinoline-2-carboxylate 

methyl 4-[2-(3,4-dichlorophenyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-[2-(3-methoxyphenyl)-2-oxoethoxy]quinoline-2-carboxylate 

methyl 4-[4-(4-chlorophenoxy)butoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-[2-(3-fluorophenoxy)ethoxy]quinoline-2-carboxylate 

methyl 4-[2-(4-bromophenoxy)ethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-{[5-(4-fluorophenoxy)pentyl]oxy}quinoline-2-carboxylate 

methyl 4-[2-(4-cyanophenoxy)ethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-{2-[(4-morpholin-4-yl-1,2,5-thiadiazol-3-yl)oxy]ethoxy}quinoline- 

2-carboxylate 

methyl 6-fluoro-4-{2-[4-(3-methoxy-3-oxopropyl)phenoxy]ethoxy}quinoline-2-car- 
boxylate 

methyl 6-fluoro-4-[2-(1-naphthyloxy)ethoxy]quinoline-2-carboxylate 
methyl 6-fluoro-4-[2-(2-methoxyphenoxy)ethoxy]quinoline-2-carboxylate 
methyl 4-{2-[2-(benzyloxy)phenyl]-2-oxoethoxy}-6-fluoroquinoline-2-carboxylate 
methyl 6-fluoro-4-[2-(2-naphthyloxy)ethoxy]quinoiine-2-carboxylate 
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methyl 4-[2-(1 ,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)ethoxy]-6-fluoroquinoline-2- 
carboxylate 

methyl 4-[1-(ethoxycarbonyl)-3-phenylpropoxy]-6-fluoroquinoline-2-carboxylate 
methyl 4-[2-(2,3-dimethylphenoxy)ethoxy]-6-fluoroquinoline-2-carboxylate 
methyl 6-fluoro-4-{2-[4-(2-methyl-1,3-dioxolan-2-yl)phenyl]ethoxy}quinoline-2- 
carboxylate 

methyl 4-{2-[4-(benzyloxy)phenyl]-2-oxoethoxy}-6-fluoroquinoline-2-carboxylate 

methyl 4-[2-(3,4-dimethoxyphenyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 4-(3-chloropropoxy)-6-fluoroquinoline-2-carboxylate 

methyl 4-(3-chloro-2-methylpropoxy)-6-fluoroquinoline-2-carboxylate 

methyl 4-(1 -ethylpropoxy)-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-[(1 -methylhexyl)oxy]quinoline-2-carboxylate 

methyl 4-[2-(2,4-dimethoxyphenyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylate 

methyl 4-(3,3-dimethyI-2-oxobutoxy)-6-fluoroquinoline-2-carboxylate 

methyl 6-fluoro-4-(3-phenoxypropoxy)quinoline-2-carboxylate 

4-[(4-bromo-2-fluorobenzyI)oxy]-6-fluoroquinoline-2-carboxylic acid 

4-(1,3-benzothiazol-2-ylmethoxy)-6-fluoroquinoline-2-carboxylic acid 

4-ethoxy-6-fluoroquinoIine-2-carboxylic acid 

4,4'-[(2E)-but-2-ene-1,4-diylbis(oxy)]bis(6-fluoroquinoline-2-carboxylic acid) 
6-fluoro-4-[(3-methylbut-2-en-1-yl)oxy]quinoline-2-carboxylic acid 
4-[(2'-cyanobiphenyl-4-yl)methoxy]-6-fluoroquinoline-2-carboxylic acid 
sodium 4-[(4-bromo-2-fluorobenzyi)oxy]-6-methoxyquinoline-2-carboxylate 
4-(cyanomethoxy)-6-fluoroquinoline-2-carboxylic acid 
4-(2-chloroethoxy)-6-fluoroquinoline-2-carboxylic acid 
4-(2-amino-2-oxoethoxy)-6-fluoroquinoline-2-carboxylic acid 
4-(allyloxy)-6-fluoroquinoline-2-carboxylic acid 
4-(3-chloropropoxy)-6-fluoroquinoline-2-carboxylic acid 
4-(3-chloro-2-methylpropoxy)-6-fluoroquinoline-2-carboxylic acid 
6-fluoro-4-(pentyloxy)quinoline-2-carboxylic acid 
4-(cyclohexylmethoxy)-6-fluoroquinoline-2-carboxylic acid 
6-fluoro-4-[2-(4-fluorophenoxy)ethoxy]quinoline-2-carboxyiic acid 
6-fluoro-4-(2-phenylethoxy)quinoline-2-carboxylic acid 
6-fluoro-4-(3-phenylpropoxy)quinoline-2-carboxylic acid 
4-[2-(1-adamantyl)-2-oxoethoxy]-6-fluoroquinoline-2-carboxylic acid 
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6-fluoro-4-[2-(4-fiuorophenyI)-2-oxoethoxy]quinoiine-2-carboxylic acid 
6"fIuoro-4-[2-(3-methoxyphenyl)-2-oxoethoxy]quinoline-2--carboxyIic acid 
4-[4-(4-chlorophenoxy)butoxy]-6-fIuoroquinoline-2-carboxylic acid 
6-fIuoro-4-[2»(3-fIuorophenoxy)ethoxy]quinoline-2-carboxyIic acid 
4-[2-(4-bromophenoxy)ethoxy]-6-fluoroquinoline-2-carboxyIic acid 
6-fIuoro-4-{[5-(4-fluorophenoxy)pentyI]oxy}quinoline-2-carboxyiic acid 
4-[2-(4-cyanophenoxy)ethoxy]-6~fluoroquinoline-2-carboxylic acid 
6-fluoro-4H;2-[(4-morpholin-4^ 
boxylic acid 

4-{2-[4-(2-carboxyethyl)phenoxy]ethoxy}-6-fluoroquinoline-2-carboxylic acid 
6-fluoro-4-[2-(2-methoxyphenoxy)ethoxy]quinoline-2-carboxy r lic acid 
4-(1-carboxy-3-phenyipropoxy)-6-fIuoroquinoIine-2-carboxyIic acid 
4-[2-(2,3-dimethylphenoxy)ethoxy]-6-fluoroquinoIine-2-carboxylic acid 
4-[2-(3,4-dimethoxyphenyI)-2-oxoethoxy3-6-fluoroquinoline-2-carboxyIic acid 

and also the tautomeric forms, enantiomers, diastereoisomers and epimers, and 
the pharmaceutically acceptable salts. 

More preferably, the compounds of the formula (I) may be chosen from: 
. 4-(4-bromo-2-fluorobenzyloxy)-6-fluoroquinoline-2-carboxylic acid 

- 4-(benzothiazol-2»ylmethoxy)-6-fluoroquinoline-2-carboxylic acid 

- 4-ethoxy-6-fluoroquinoline-2-carboxylic acid 

- 4-(4-bromo-2-fluorobenzyIoxy)-6-methoxyquinoline-2-carboxyiic acid 
(sodium salt) 

- 4-({(E)-4-[(2-carboxy-6-fluoro-4-quinolinyl)oxy]-2-butenyl}oxy)-6~fluoro- 
quinoline-2-carboxylic acid 

- 6-fluoro-4-(3-methylbut-2-enyloxy)quinoline-2-carboxylic acid 

- 4-(2 , -cyanobiphenyl-4-ylmethoxy)-6-fluoroquinoline-2-carboxylic acid 

- 4-[2-(3,4-dimethoxyphenyl)-2-oxo-ethoxy]-6-fluoroquinoline-2-carboxylic 
acid 

- methyl 4-(3-chloro-propoxy)-6-fluoroquinoline-2-carboxylate 

- methyl 4-(3-chloro-2-methyIpropoxy)-6-fluoroquinoiine-2-carboxylate 
and also the tautomeric forms, enantiomers, diastereoisomers and epimers, 

and the pharmaceutically acceptable salts. 



WO 2005/063244 



10 



PCT/EP2004/013662 



According to the present invention, the alkyl radicals represent saturated 
hydrocarbon-based radicals in a straight or branched chain of 1 to 20 carbon 
atoms and preferably of 1 to 5 carbon atoms. 

If they are linear, mention may be made especially of methyl, ethyl, propyl, 
butyl, pentyl, hexyl, octyl, nonyl, decyl, dodecyl, hexadecyl and octadecyl radi- 
cals. 

If they are branched or substituted by one or more alkyl radicals, mention 
may be made especially of isopropyl, tert-butyl, 2-ethylhexyl, 2-methylbutyl, 2- 
methylpentyl, 1-methylpentyl and 3-methylheptyl radicals. 

The alkoxy radicals according to the present invention are radicals of the 
formula -O-alkyl, the alkyl being as defined above. 

Among the halogen atoms, mention is made more particularly of fluorine, 
chlorine, bromine and iodine atoms, preferably fluorine. 

The alkenyl radicals represent hydrocarbon-based radicals in a straight or 
linear chain, and comprise one or more ethylenic unsaturations. Among the 
alkenyl radicals that may especially be mentioned are allyl or vinyl radicals. 

The alkynyl radicals represent hydrocarbon-based radicals in a straight or 
linear chain, and comprise one or more acetylenic unsaturations. Among the 
alkynyl radicals, mention may be made especially of acetylene. 

The cycloalkyl radical is a mono-, bi- or tricyclic, saturated or partially un- 
saturated, non-aromatic hydrocarbon-based radical of 3 to 10 carbon atoms, 
such as, especially, cyclopropyl, cyclopentyl, cyclohexyl or adamantyl, and also 
the corresponding rings containing one or more unsaturations. 

Aryl denotes a mono- or bicyclic hydrocarbon-based aromatic system of 6 to 
10 carbon atoms. 

Among the alkyl radicals that may especially be mentioned are the phenyl 
or naphthyl radical, more particularly substituted by at least one halogen atom. 

Among the alkylaryl radicals that may especially be mentioned are the 
benzyl or phenethyl radical. 

The heteroaryl radicals denote mono- or bicyclic aromatic systems of 5 to 
10 carbon atoms, comprising one or more hetero atoms chosen from nitrogen, 
oxygen and sulfur. Among the heteroaryl radicals that may be mentioned are 
pyrazinyl, thienyl, oxazolyl, furazanyl, pyrrolyl, 1 ,2,4-thiadiazolyl, naphthyridinyl, 
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pyridazinyl, quinoxalinyl, phthalazinyl, imidazo[1,2-a]pyridyl, imidazo[2,1-b]thiazo- 
lyl, cinnolinyl, triazinyl, benzofurazanyl, azaindolyl, benzimidazolyl, benzothienyl, 
thienopyridyl, thienopyrimidinyl, pyrrolopyridyl, imidazopyridyi, benzazaindoiyl, 
1 ,2,4-triazinyl, benzothiazolyl, furanyl, imidazolyl, indolyl, triazolyl, tetrazolyl, indo- 
lizinyl, isoxazolyl, isoquinolyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl, 
pyrazolyl, pyridyl, pyrimidinyl, purinyl, quinazolinyl, quinolyl, isoquinolyl, 1,3,4- 
thiadiazolyl, thiazolyl, triazinyl, isothiazolyl and carbazolyl, and also the corre- 
sponding groups derived from their fusion or from fusion with the phenyl nucleus. 
The preferred heteroaryl groups comprise thienyl, pyrrolyl, quinoxalinyl, furanyl, 
imidazolyl, indolyl, isoxazolyl, isothiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, 
pyridyl, pyrimidinyl, quinazolinyl, quinolyl, thiazolyl, carbazolyl and thiadiazolyl, 
and groups derived from fusion with a phenyl nucleus, and more particularly qui- 
nolyl, carbazolyl and thiadiazolyl. 

The heterocycloalkyl radicals denote mono- or bicyclic, saturated or partially 
unsaturated, non-aromatic systems of 5 to 10 carbon atoms, comprising one or 
more hetero atoms chosen from N, O and S. Among the heterocycloalkyls that 
may especially be mentioned are epoxyethyl, oxiranyl, aziridinyl, tetrahydro- 
furanyl, dioxolanyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, tetrahydrothiophenyl, 
dithiolanyl, thiazolidinyl, tetrahydropyranyl, dioxanyl, morpholinyl, piperidyl, 
piperazinyl, tetrahydrothiopyranyl, dithianyl, thiomorpholinyl, dihydrofuranyl, 2- 
imidazolinyl, 2,3-pyrrolinyl, pyrazolinyl, dihydrothiophenyl, dihydropyranyl, 
pyranyl, tetrahydropyridyl, dihydropyridyl, tetrahydropyrimidinyl and dihyd rothio- 
pyranyl, and the corresponding groups derived from fusion with a phenyl nucleus, 
and more particularly morpholinyl, dioxalanyl, benzothiazolidinyl, pyrrolidinyl and 
benzopyrrolidinyl rings. 

The expression "pharmaceutically acceptable salts" refers to the relatively 
non-toxic mineral and organic acid-addition salts, and the base-addition salts, of 
the compounds of the present invention. These salts can be prepared in situ 
during the final isolation and purification of the compounds. In particular, the acid- 
addition salts can be prepared by separately reacting the purified compound in its 
purified form with an organic or mineral acid and isolating the salt thus formed. 
Among the examples of acid-addition salts are the hydrobromide, hydrochloride, 
sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, oleate, palmitate, 
stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, rnaleate, 
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fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactobio- 
nate, sulfamates, malonates, salicylates, propionates, methylenebis-b-hydroxy- 
naphthoates, gentisic acid, isethionates, di-p-toluoyltartrates, methanesulfonates, 
ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexyl sulfa- 
mates and quinates-laurylsulfonate, and analogues. (See for example S.M. Berge 
et al. "Pharmaceutical Salts" J. Pharm. Sci, 66: pp. 1-19 (1977) which is incorpo- 
rated herein by reference). The acid-addition salts can also be prepared by sepa- 
rately reacting the purified compound in its acid form with an organic or mineral 
base and isolating the salt thus formed. The acid-addition salts include amine 
salts and metal salts. The suitable metal salts include the sodium, potassium, 
calcium, barium, zinc, magnesium and aluminium salts. The sodium and potas- 
sium salts are preferred. The suitable mineral base-addition salts are prepared 
from metallic bases including sodium hydride, sodium hydroxide, potassium 
hydroxide, calcium hydroxide, aluminium hydroxide, lithium hydroxide, magne- 
sium hydroxide and zinc hydroxide. The suitable amine base-addition salts are 
prepared from amines whose basicity is sufficient to form a stable salt, and pref- 
erably include amines that are often used in medicinal chemistry on account of 
their low toxicity and their acceptability for medical use: ammonia, ethylene- 
diamine, N-methylglucamine, lysine, arginine, ornithine, choline, N.N'-dibenzyl- 
ethylenediamine, chloroprocaine, diethanolamine, procaine, N-benzyl-phenethyl- 
amine, diethylamine, piperazine, tris(hydroxymethyl)aminomethane, tetramethyl- 
ammonium hydroxide, triethylamine, dibenzylamine, ephenamine, dehydro- 
abietylamine, N-ethylpiperidine, benzylamine, tetramethylammonium, tetraethyl- 
ammonium, methylamine, dimethylamine, trimethylamine, ethylamine, basic 
amino acids, for example lysine and arginine, and dicyclohexylamine, and ana- 
logues. 

The invention also relates to the tautomeric forms, enantiomers, diastereo- 
isomers, epimers and organic or mineral salts of the compounds of the general 
formula (I). 

The compounds of the invention of the formula (I) as defined above con- 
taining a sufficiently acidic function or a sufficiently basic function, or both, can 
include the corresponding pharmaceutical^ acceptable salts of an organic or 
mineral acid or of an organic or mineral base. 
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The compounds of the general formula (I) can be prepared by application or 
adaptation of any method known per se and/or within the capacity of a person 
skilled in the art, especially those described by Larock in Comprehensive Organic 
Transformations, VCH Pub., 1989, or by application or adaptation of the proc- 
esses described in the examples that follow, or alternatively, more particularly, 
according to the following method described in Bioorganic & Medicinal Chemistry 
Letters 10(16), 2000, 1831-34: 




Scheme 1 



Compound (1) is condensed with the acetylenedicarboxylate by heating in 
alcoholic medium, preferably in methanol. Compound (2) obtained is cyclized at 
reflux in a solvent, such as diphenyl ether or Dowtherm A. Compound (3) 
obtained is O-alkylated in alkaline medium, preferably in DMF in the presence of 
potassium carbonate at 50°C, and the ester (4) obtained is then saponified, pref- 
erably with caustic soda in alcoholic medium. 

The compounds of the formula (I) for which R2 is other than H are then 
obtained by esterification of (4) with the corresponding alcohol R2-OH. 

According to another subject, the present invention thus also relates to the 
process for the preparation of the compounds of the formula (III) described 
above, comprising the step consisting in reacting a compound of the formula (3) 
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o 

COOMe 
H 

(3) 

in which X and ~-~ are as defined above, with a compound of the formula 
R1-Hal, in which Hal represents a halogen atom, and R1 is as defined above, in a 
suitable organic solvent, in alkaline medium, at a temperature of between room 

5 temperature and the boiling point of the solvent, and optionally, if R2 is other than 
methyl, the step consisting in saponifying the product obtained, in an alcoholic 
solvent, in the presence of a base, optionally followed, if R2 is other than H, by 
the step consisting in esterifying the product obtained with a corresponding alco- 
hol of the formula R2-OH, in which R2 is as defined above, in an alcoholic sol- 

10 vent, in acidic medium. 

Optionally, the said process may also include the step consisting in isolating 
the product obtained. 

In the reactions described hereinbelow, it may be necessary to protect 
reactive functional groups, for example hydroxyl, amino, imino, thio or carboxyl 

15 groups, if they are desired in the final product, to avoid their unwanted participa- 
tion in the reactions. The conventional protecting groups can be used in accor- 
dance with the standard practice; for examples, see T.W. Green and P.G.M. 
Wuts in Protective Groups in Organic Chemistry, John Wiley and Sons, 1991; 
J.F.W. McOmie in Protective Groups in Organic Chemistry, Plenum Press, 1973. 

20 The compound thus prepared can be recovered from the reaction mixture 

via the conventional means. For example, the compounds can be recovered by 
distilling the solvent from the reaction mixture or, if necessary, after distilling off 
the solvent from the mixture of the solution, pouring the remainder into water, 
followed by extraction with a water-immiscible organic solvent, and distilling the 

25 solvent from the extract. In addition, the product can also be purified, if so 
desired, by various techniques, such as recrystallization, reprecipitation or vari- 
ous chromatographic techniques, especially column chromatography or prepara- 
tive thin-layer chromatography. 
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It will be appreciated that the compounds that are useful according to the 
present invention may contain asymmetric centres. These asymmetric centres 
can be, independently, of R or S configuration. It will be apparent to a person 
skilled in the art that certain compounds that are useful according to the invention 

5 may also exhibit geometrical isomerism. It should be understood that the present 
invention includes individual geometrical isomers and stereoisomers, and mix- 
tures thereof, including racemic mixtures, of compounds of the formula (I) above. 
Isomers of this type can be separated from their mixtures by application or 
adaptation of known processes, for example chromatography techniques or re- 

10 crystallization techniques, or they are prepared separately from suitable isomers 
of their intermediates. 

For the purposes of the present text, it is understood that the tautomeric 
forms are included in the citation of a given group, for example thio/mercapto or 
oxo/hydroxyl. 

15 The acid-addition salts are formed with the compounds that are useful 

according to the invention in which a basic function, such as an amino, alkyl- 
amino or dialkylamino group is present. The pharmaceutical^ acceptable, i.e. 
non-toxic, acid-addition salts are preferred. The selected salts are optimally cho- 
sen so as to be compatible with the usual pharmaceutical vehicles and suitable 

20 for oral or parenteral administration. The acid-addition salts of the compounds 
that are useful according to the present invention can be prepared by reacting the 
free base with the appropriate acid, by application or adaptation of known proc- 
esses. For example, the acid-addition salts of the compounds that are useful 
according to the present invention can be prepared either by dissolving the free 

25 base in water or in a basified aqueous solution or suitable solvents containing the 
appropriate acid, and isolating the solvent by evaporating the solution, or by 
reacting the free base and the acid in an organic solvent, in which case the salt 
separates out directly or can be obtained by concentrating the solution. Among 
the acids that are suitable for use in the preparation of these salts are hydro- 

30 chloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, various organic 
carboxylic and sulfonic acids, such as acetic acid, citric acid, propionic acid, suc- 
cinic acid, benzoic acid, tartaric acid, fumaric acid, mandelic acid, ascorbic acid, 
malic acid, methanesulfonic acid, toluenesulfonic acid, fatty acids, adipate, algi- 
nate, ascorbate, aspartate, benzenesulfonate, benzoate, cyclopentanepropi- 
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onate, digluconate, dodecyl sulfate, bisulfate, butyrate, lactate, laurate, lauryl 
sulfate, malate, hydriodide, 2-hydroxyethanesulfonate, glycerophosphate, picrate, 
pivalate, pamoate, pectinate, persulfate, 3-phenylpropionate, thiocyanate, 2- 
naphthalenesulfonate, undecanoate, nicotinate, hemisulfate, heptonate, hexa- 
noate, camphorate, camphorsulfonate and the like. 

The acid-addition salts of the compounds that are useful according to the 
present invention can be regenerated from the salts by application or adaptation 
of known processes. For example, the parent compounds that are useful 
according to the invention can be regenerated from their acid-addition salts by 
treatment with an alkali, for example aqueous sodium bicarbonate solution or 
aqueous ammonia solution. 

The compounds that are useful according to the present invention can be 
regenerated from their base-addition salts by application or adaptation of known 
processes. For example, the parent compounds that are useful according to the 
invention can be regenerated from their base-addition salts by treatment with an 
acid, for example hydrochloric acid. 

The base-addition salts can be formed if the compound that is useful 
according to the invention contains a carboxyl group, or a sufficiently acidic bio- 
isostere. The bases that can be used to prepare the base-addition salts prefera- 
bly include those that produce, if they are combined with a free acid, pharmaceu- 
tical^ acceptable salts, i.e. salts whose cations are not toxic to the patient in the 
pharmaceutical doses of the salts, such that the beneficial inhibitory effects intrin- 
sic to the free base are not negated by the side effects attributable to the cations. 
The pharmaceutical^ acceptable salts, including those derived from alkaline- 
earth metal salts, within the scope of the present invention include those derived 
from the following bases: sodium hydride, sodium hydroxide, potassium hydrox- 
ide, calcium hydroxide, aluminium hydroxide, lithium hydroxide, magnesium 
hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methylglucamine, 
lysine, arginine, ornithine, choline, N.N'-dibenzylethylenediamine, chloroprocaine, 
diethanolamine, procaine, N-benzylphenethylamine, diethylamine, piperazine, 
tris(hydroxymethyl)aminomethane, tetramethylammonium hydroxide and the like. 

The compounds that are useful according to the present invention can be 
readily prepared, or formed during the process of the invention, in the form of sol- 
vates (for example hydrates). The hydrates of the compounds that are useful 
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according to the present invention can be readily prepared by recrystailization of 
an aqueous/organic solvent mixture, using organic solvents, such as dioxane, 
tetrahydrofuran or methanol. 

The basic products or the intermediates can be prepared by application or 

5 adaptation of known processes, for example processes as described in the 
Reference Examples or obvious chemical equivalents thereof. 

According to the present invention, the compounds of the formula (I) have 
hypoglycaemiant activity. They can reduce hyperglycaemia, more particularly the 
hyperglycaemia of non-insulin-dependent diabetes. 

10 Insulin resistance is characterized by a reduction in the action of insulin (cf. 

Presse Medicale, 1997, 26 (No 14), 671-677) and is involved in a large number of 
pathological conditions, such as diabetes and more particularly non-insulin- 
dependent diabetes (type II diabetes or NIDDM), dyslipidaemia, obesity and cer- 
tain microvascular and macrovascular complications, for instance atherosclero- 

15 sis, arterial hypertension, inflammatory processes, macroangiopathy, micro- 
angiopathy, retinopathy and neuropathy. 

In this respect, reference will be made, for example, to Diabetes, vol. 37, 
1988, 1595-1607; Journal of Diabetes and Its Complications, 1998, 12, 110-119 
or Horm. Res., 1992, 38, 28-32. 

20 In particular, the compounds of the invention show strong anti-hyper- 

glycaemic activity. 

The compounds of the formula (I) are thus useful in the treatment of hyper- 
glycaemia-related pathologies. 

The present invention also relates to the use of compounds of the general 
25 formula (I) for the preparation of pharmaceutical compositions for the prevention 
of and/or treating hyperglycaemia-related pathologies, more particularly diabetes. 

The pharmaceutical compositions according to the invention can be pre- 
sented in forms intended for parenteral, oral, rectal, permucous or percutaneous 
administration. 

30 They will thus be presented in the form of injectable solutions or suspen- 

sions or multi-dose bottles, in the form of plain or coated tablets, sugar-coated 
tablets, wafer capsules, gel capsules, pills, cachets, powders, suppositories or 
rectal capsules, solutions or suspensions, for percutaneous use in a polar sol- 
vent, or for permucous use. 
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The excipients that are suitable for such administrations are cellulose or 
microcrystalline cellulose derivatives, alkaline-earth metal carbonates, magne- 
sium phosphate, starches, modified starches and lactose for solid forms. 

For rectal use, cocoa butter or polyethylene glycol stearates are the pre- 

5 ferred excipients. 

For parenteral use, water, aqueous solutions, physiological saline and iso- 
tonic solutions are the vehicles most appropriately used. 

The dosage can vary within wide ranges (0.5 mg to 1000 mg) according to 
the therapeutic indication and the route of administration, and also to the age and 
10 weight of the patient. 

The examples that follow illustrate the invention without, however, limiting it. 
The starting materials used are known products or are prepared according to 
known procedures. 

15 Unless otherwise mentioned, the percentages are expressed on a weight 

basis. 

Example 1 : 4-Ethoxv-6-fluoroauinoline-2-carboxvlic acid 

20 _ 2-(4-Fluorophenylamino)but-2-enedioic acid dimethyl ester: 

50 ml (0.51 M) of 4-fluoroaniline (at 98%) are introduced into 500 ml of an- 
hydrous methanol, followed by dropwise addition of 70.5 ml (0.56 M) of methyl 
acetylenedicarboxylate (at 98%). The reaction mixture is heated at 55°C with stir- 
ring for 3 hours, and then evaporated under reduced pressure. The residue is 
25 purified by evolution through silica. 

1 13.2 g of yellow oil are obtained. 

Yield: 87% 
1 H NMR (CDCI 3 ): 
30 9.74 (1 H, s); 7.06 (4H, m); 5.55 (1 H, s); 3.88 (3H, s); 

3.84 (3H, s); 



- Methyl 6-fluoro-4-oxo-1 ,4-dihydroquinoline-2-carboxylate: 
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250 ml de Dowtherm-A are brought to reflux (about 235°C) under a nitrogen 
atmosphere. 41 g (0.16 M) of 2-(4-fluorophenylamino)but-2-enedioic acid di- 
methyl ester are then introduced dropwise. The methanol formed is separated 
out. Refluxing is maintained for 10 minutes after the end of introduction. The 

5 reaction mixture is then cooled to about 50°C, followed by addition of 250 ml of 
petroleum ether: a solid precipitates out. It is filtered off by suction, washed three 
times with petroleum ether and then dried under reduced pressure. 

27.4 g of a beige-coloured solid are obtained. A second crop is obtained by 
evaporating off, under reduced pressure, the petroleum ether and the residual 

10 methanol from the reaction medium, which is heated again to 240°C for 30 min- 
utes. After cooling and diluting with petroleum ether (2 volumes), the precipitate 
obtained is worked up as previously, to obtain 2.6 g of solid. The two crops are 
combined and washed with 400 ml of hot butanol. After filtration by suction and 
drying under reduced pressure: 26.3 g of solid. 

15 

Yield: 73% 
m.p.: >250 °C 
1 H NMR (DMSO-ds): 

12.2 (1H, s); 7.9 (1H, m); 7.7 (1H, m); 7.5 (1H,m); 3.85 (3H, s) 

20 

- Methyl 4-ethoxy-6-fluoroquinoline-2-carboxylate: 

8.0 g (0.036 M) of methyl 6-fluoro-4-oxo-1,4-dihydroquinoline-2-carboxylate 
and 15.0 g (0.108 M) of potassium carbonate are introduced into 80 ml of DMF. 
The reaction mixture is stirred for 1 hour at 50°C. After addition of 3.0 ml 
25 (0.037 M) of iodoethane and heating for 12 hours at 50°C, the reaction medium is 
poured into 400 ml of demineralized water. A brown solid precipitates out. The 
solid is filtered off, washed thoroughly with water and then with isopropyl ether, 
and finally dried under vacuum at 40°C. 
5.54 g of brown solid are obtained. 

30 

Yield: 61% 
m.p. = 149°C 



1 H NMR (DMSO-d 6 ): 
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8.35 (1H, m); 7.9 (2H, m); 7.7 (1H, m); 
4.6 (2H, q); 4.2 (3H, s); 1.75 (3H, t) 



- 4-Ethoxy-6-fluoroquinoline-2-carboxylic acid (1): 

A suspension of 14.0 g (0.056 M) of methyl 4-ethoxy-6-fluoro-2-quinoline- 
carboxylate in 100 ml of a solution comprising 2.32 g (0.056 M) of sodium 
hydroxide (at 97%) in 100 ml of methanol and 100 ml of demineralized water is 
refluxed for 5 hours. The solution, which has become clear, is cooled and then 
acidified to pH = 1 with 6N hydrochloric acid solution. 

The reaction medium is then poured into 700 ml of an ice-water mixture. 
The precipitate formed is stirred for a further 1 hour, filtered off, washed with 
demineralized water until the filtrate is neutral, and then with isopropyl ether, and 
finally dried under vacuum. 

1 1.66 g of white solid are obtained. 

Yield: 88% 

m.p. = 207°C 

1 H NMR (DMSO-de): 

8 (1H, m); 7.65 (2H, m); 7.42 (1H, s); 4.27 (2H, q);.1.39 (3H, t) 

By way of example, the following compounds are prepared according to the 
procedure of Example 1: 

(2) : 4-(4-Bromo-2-fluorobenzyloxy)-6-fluoroquinoline-2-carboxylic acid 

m.p. = > 250°C 

1 H NMR (DMSO-de): 

8.5-7.7 (7H, m); 5.75 (2H, s); 

(3) : 4-(Benzothiazol-2-ylmethoxy)-6-fluoroquinoline-2-carboxylic acid 

m.p. => 250°C 

1 H NMR (DMSO-de): 

8.15-7.3 (8H, m); 5.85 (2H, s); 
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(4) : 4-(4-Bromo-2-f luorobenzyloxy)-6-methoxyquinoline-2-carboxyiic acid , 
sodium salt 

m.p. => 250°C 
1 H NMR (DMSO-de): 
5 2 8.3 (1 H, m); 7.85-7.45 (6H, m); 5.55 (2H, s); 4 (3H, s) 

(5) : 4-({(E)-4-[(2-Carboxy-6-fluoro-4-quinolinyl)oxy]-2-butenyl}oxy)-6-fluoro- 
2-quinolinecarboxylic acid 

m.p. => 250°C 
10 1 H NMR (TFA): 

9.07-8.57 (8H, m), 7.06 (2H, s); 6.11 (4H, s); 

(6) : 6-Fluoro-4-(3-methylbut-2-enyloxy)quinoline-2-carboxylic acid 
m.p. => 250°C 

15 1 H NMR (DMSO-de): 

8.5 (1 H, m) 7.86 (3H, m); 5.8 (1 H, m); 5.08 (1 H, s); 5.05 (1 H, s); 2.02 (6H, s) 

(7) : 4-(2'-Cyanobiphenyl-4-ylmethoxy)-6-fluoroquinoline-2-carboxylic acid 

m.p. => 250°C 
20 1 H NMR (DMSO-de): 

8.35 (1H, m); 7.99-7.34 (12H, m); 5.57 (2H, s) 

4-Ethoxy-6-fluoroquinoline-2-carboxylic acid 

m.p. = 205°C 

1 H NMR (DMSO-de): 
25 8.01 (1 H, m); 7.69-7.42 (3H, m); 4.27 (2H, q); 1 .40 (3H, t) 
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Example 2: 4-Allvloxv-6-fluoroquinoline-2-carboxvlic acid 

- 4-Allyloxy-6-fluoroquinoline-2-carboxylic acid methyl ester: 

374 mg (2.7 mM) of potassium carbonate and then a solution of 199.95 mg 
5 (0.904 mM) of methyl 6-fluoro-4-oxo-1 ,4-dihydroquinoline-2-carboxylate dissolved 
in 4 ml of hot dimethylformamide, are respectively added into a container. After 
heating at 50°C with stirring for one hour, 109.36 (0.904 mM) of allyl bromide are 
added to the reaction medium. Stirring is continued for 4 hours at 50°C and then 
for 8 hours at room temperature. The medium is diluted with 20 ml of demineral- 
10 ized water. A solid precipitates out with stirring. It is filtered off, washed with 
demineralized water and then dried. 

- 4-Allyloxy-6-fluoroquinoline-2-carboxylic acid: 

The above ester is hydrolysed with one equivalent of normal caustic soda 
15 comprising an equal volume of methanol, for one hour at 60°C. The reaction 
medium is then taken up in 15 ml of demineralized water, washed twice with ethyl 
acetate, acidified with normal hydrochloric acid solution and then extracted twice 
with ethyl acetate. The organic phases are combined and then concentrated 
under reduced pressure. 
20 The solid obtained is analysed. 

By way of example, the following compounds are prepared according to the 
procedure of Example 2: 



Compound 


Structure 


Theoretical 
mass 


Mass 
found 
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N 
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0 ^CH 3 
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260.1 
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INSULIN SECRETION TEST 
According to the method described in Endocrinology. 1992 vol. 130 (1) pp. 167- 

178 



COMPOUND 


STRUCTURE 


c 
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C corresponds to the concentration of test compound according to the 
invention 

5 INS. SEC. corresponds to the percentage of insulin secretion. 

STUDY OF THE ANTIDIABETIC ACTIVITY IN NOSTZ RATS 

The antidiabetic activity of the compounds of the formula (I) via the oral 
10 route, on an experimental model of non-insulin-dependent diabetes induced in 
rats by means of steptozotocin, was determined as follows. 

The model of non-insulin-dependent diabetes is obtained in the rats by 
means of a neonatal injection (on the day of birth) of steptozotocin. 

The diabetic rats used are eight weeks old. The animals are housed, from 
15 the day of birth to the day of the experiment, in an animal house at a regulated 
temperature of 21 to 22°C and subjected to a fixed cycle of light (from 7 a.m. to 
7 p.m.) and darkness (from 7 p.m. to 7 a.m.). Their food consisted of a mainte- 
nance diet, and water and food were given "ad libitum", with the exception of 
fasting two hours before the tests, during which period the food is removed (post- 
20 absorptive state). 

The rats are treated orally for one (D1 ) or four (D4) days with the test prod- 
uct. Two hours after the final administration of the product and 30 minutes after 
anaesthetizing the animals with pentobarbital sodium (Nembutal®), a 300 jal 
blood sample is taken from the end of the tail. 
25 By way of example, the results obtained are collated in the table below. 

These results show the efficacy of the compounds mentioned in reducing 
glycaemia in the case of diabetic animals. These results are expressed as a per- 
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centage change in the glycaemia on D4 (number of days of treatment) relative to 
DO (before the treatment). 



IN-VIVO TEST (NO STZ Rat) 
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